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PUTS 1 35 gift **ttX4*£&ttl'l Shizuoka 
(JP). S*g =f IB (SENOO,Chiaki) [JP/JP]; T412-8513 
raSRfflWgffii&F'] 1TI13 5#i6 4>$1.®g*Mt£ 
ttrt Shizuoka (JP). « ffi (NATORI.Osamu) [JP/JP]; 

T412-8513 s*ra» wmmm s&ri 1 ts i 3 smm 

Shizuoka (JP). B^- (KASU- 
TANI,Keiko) [JP/JP]; T412-8513 j^l^K (JPKi§m ft] 
" 1 TH35i«! +nSI*S^ttrt Shizuoka 



(JP). 5# tfife (ISHlLShinya) [JP/JP]; =r412-8513 
B3»ffll®*grfiKP^ 1TI13 5S% 
#ttl*9 Shizuoka (JP). 

(74) ftSI A: JS* $0i£ , *1-(SHIMIZU,Hatsushi et al.); T 

300-0847 ±;Tt=fi aifflr 1 - 1 - 1 nao < if e 

JU 6 Pg Ibaraki (JP). 

(81) J§^@ (@(*9): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
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(54) Title: AGONIST ANTIBODY AGAINST HETERORECEPTOR 
(54) ft^<D««!: ^^Pg^lc^-T^Trf^X r-fitf*: 

0\ (57 ? Abstract | An animal is immunized with the A chain and the B chain of a receptor and then mRNA is extracted from soleen 

S to^L? NCXtl fn-^r' H " Chain VariaWe regi ° nS ~ C ° lleCted b * * TPCR with use of primeStSs^g 
g to the viable regions mclud.ng CDR. Single-strand Fv is synthesized by assembly PGR and thus a phage library is cons^cted 
O Next, anttgen-b.nd.ng antibody clones are concentrated and cloned by panning. The single-strand variable regionSerS K 
® ^ce for ammal cells and CHI -hinge-CH2-CH3 to prepare an scFv-CHl-Fc expression vector. By tmnsSring S 

^ comb.nat.ons of the vector mto cells, antibodies are expressed and an antibody clone showing a ligand-like activity is selected 
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tt* tt A * T©5fcJ£tt < , SUMS fc&V>C£#SIMa£LTaB3nT 
n*98/17364*9§»». fcitfXlK ( TBloodj , 1998^, Vol. 92, No. 6, 

p. 1981-1988) , epos**, G&^mmzMvxr^^b^m^-r^y 
-©s^^«-am©^M^-*©MT^n^n^tts^^±fg©- s ^ 
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©•fc^fcLTfrofc. 

tiiU tt*«)ffi4ittftM«(CDi: complementarity determining region)*** 
^•«fe»*t* y ^ V i TRT-PCR iz TUK , Hff ® rTXMMBJR h 
ft. assembly PCRteT-*«Fv( SC Fv) 77-^^7U^ b 

***** (scFv) *WWlBflo WM!J( tCHl-hinge-CH2-CH3cD^f«AL • 

scFv-cHi-Fc^^^^-^ b ^ e m^m^wmmzmx, **** 
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C3) U->f SA< >S*^>f >^-7xD>S§#t*5 C2) fcE«CDjft#, 
C4) ^^-7iD>§WlO^-7 lD >g§M§ [33 {ciB ^ 
©#[#:, 

C 5 ) I M-f >^ - ? oc D >S$#*«AR1«Bl^AR2«| ArT S^t^ft 

t5 [4] {CfSm©in;#:, 
C6) CI) fcffi«©ffr»\ 

C7) C6) \ZW,Wi<Difi&. 

C8) z:a#S#ir[#Ta5^ CI) - C7) ©V>m*»K:f3«©tt#:, 
C9) fetARim^WpJ^^i, tntAR2«St#:©Rr^««t*^tr, C5) \Z$E 

cio) tri ar i §%.$fn$ iz$5\/f%> tie (a) ©75 yniBws&s vi^mmt. m 
mm&imz&rt&Tm (b n - (bio ©^-fn^cfe®©7£iy 

«E^J*>Sfc£T^««££-&tT, C9) {cfBfc©^, 

«#*e?u#-s§- : 2 ^ism© 75; msa^ij 

«*«B?!f## : 8 fcfefc©X5 / 
«**E5U## : 1 0 £i3tc©75 y MIB^J 

(b3) nmpsmmm*m&mn : i9\z%d,m<D7$ymm&n?$>r)^ 

(b4> Hi ^mmmmmn : 1 3tciBm©Tay®?iB^jT^o, lispj^ 

<K«3WE3W-i* : 1 4 k:SB«|©75 y ttiB^J 
(b5) H«WM«^Sa?!l#-^: 2 3fc|3«©7 r 5y8feB3?!(T?»0, LgjpJ^ 
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(be) Hm^smmmmmm^: 5izmn<D7$ymmm~c&v. Lm*s%>m 

(b7> Hfiqrxm«ssani*# : 1 7izmm<D7$;mmm'?&r). 

fc&im&m^ : 1 8 \zfE>m<D7$;mmm 
(bs) *samm*mam** •. i 5icB«©7'5ywBWT*o, Li^ 

(b9) H«^rae«««qeaw9 : 2iicEt<D75/ii0!i'p»D, law* 

(blO) H«l?M*#tBH** : HfeBt075yiE?rc»«), L^ol 

CI 1) tfURl*a#te^W-«TIB (a) ©7$yMW#S&*TO«*£, R 
AR20$M*:fc:;i3W5TiB (bl) - (b3) ®^m^^|3«©T$ yg| 

(a) HM^0^iB^J#^ : 3 Kf2«©7* y |£8Bm?& Lffp^ftl 

toffissmm : i o \zmm<D7$ smmm 

(b2) H0n3£ffi*#t£?!t** : 2 5 *CiEm©7=5 /lfci3^JT& L«nl£ 

: 2 6 KIBftCDT'S >>SfcE3&J 
(b3) Hgragfttt^neai*^ : 2 lJcfBmoDT^ymiB^JT&O, L^pJ^ 

CI 2D CI] - CI 1] OV^T^CEtC^f f LTtf t§E 
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15 ett, $Htjg«i, te«itt, Kttaugtt, ^m-^ m&fuftmmm, 

7^h-yX«tt, & E&mvfZ Z. t^Ttf ens 

25 $>%>o 
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(G-CSF, M-CSF, GM-CSFft£) , -f>^-7iD> (IFN-o, IFN-jS, 

ifn-t, &£) , dr^*-f mmmsmrf- ctnf) , u>*h*^>, xu*n 

(IFR-aMPfl:, IFN-/3£##, IFN-rg^tt, IL-103»», UE) , <>^- 
P^>M#775y- <IL-2»Wfc IL-35MMC, IL-6S*#, «-CSFg*t 
&<*:) > tU>-hl/t->+t- fIS«#:77$iJ- (BMPg&ftu TGF- 

PDGF»#, VEGFg»fr, c-kltMfe c-fuSft», ft: if) , ^n^y> 
(IL-lMrtfc fcg) , ift«3»#77$y- (TOF5*fc, 
Fasg^#\ NGFg^#, , 7 0m«f!SS#7 7 § U - <IL-8*##, 

-f >*-:7xa>fcttIF!ha, IFN-/3, IFN-r, IFM-rfc 2****1*. IFN- 
otIFN-^ttffl^*«i«V^ nn&2t3©IFNtt|^|— ©U-fe^-^bTK^ 
tSCWfS. X, -(>^-7xD>ffM>^-7xn>i3«Ii^>^ 
-7iD>(C^tl§. 

Iffl-f >^-7xP>g«p#©#SbVJ«tbT, AR1M (GenBank ACCESSION 
No : J0317K $M: Uze G, Lutfalla G, Gresser I. Genetic transfer of a 
functional human interferon [[alpha]] receptor into mouse cells: cloning 
and expression of its cDNA. Cell (1990) 60, 225-234.) &<fcrj?AR2il 
(GenBank ACCESSION No : U29584, XK: Domanski P, Witte M, Kellum M, 
Rubinstein M, Hackett R, Pitha P, et al. Cloning and expression of a long 
form of the [[beta]] subunit of the interferon [[alpha]] /[[beta]] 
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receptor that is required for signalling. J Biol Chem (1995) 270, 21606- 
21611. ;LutfaUa G, Holland SJ, Cinato E, Monneron -D., Reboul J, Rogers 
NC, et al. Mutant U5A cells are complemented by an interferon- ab 
receptor subunit generated by alternative processing of a new member of a 
5 cytokine receptor gene cluster. EMBO J (1995) 14, 5100-5108.) 

15 I^^W^LK Borrebaeck, C. 1 K. and Larrick, J 

W.. THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the United Kingdom by 
MACMILLAN PUBLISHERS LTD, 1990 M) . mm*.SBft*K % *ft*a-KT* 

a fete, *o*t«K>H»tt#<i»#|, ftHHaMttM 

3W **** *MWf*fcbTtt, Fab, F(ab') 2 , Fi«flt*tf&nft. c 
r FvJ »f>*-tt«^©a#||f^ T * e) , ^ttttfTBW^ttt^^^ 

(VH-VL^v-) . # Tff***©3o©aHWt|iSfP« U VH- 

vl^ tett«i»«tt**ritr«. »^©aft^te«j W H M itt ft 



25 
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tf#LWS. L#Lfc#&, lt?©W*«« (Sfctt, tWte«P»«ja:3t>©CDR 
©*£HrtfFv©¥#) ^otfe, gfteffftJ: 0 feftftittttfi^^ 

Sfc* FabUfftf- (F(ab) i&PMns) tt*&fc, Si©^fM*<J:c;iIo 

**** (CHi) £nrtr 0 Pab'^ma, »#©t>s^i«*5©i*fcia*nfiu: 

©^*^>**tfMftCHlft*©*;i,#^^ 

■T*j«TfPab»fW-fc*5toT^*. Fab'-SHttt, 3t*««©lSfctt^n«±©'> 
^^'T>«aS**ai«l©5 1 ^--;US*#-rSFab'*^'r'fe©T&«. F(ab')*rm3u 
F(ab') 2 ^y^>m^©fc>^©^^>(c^^^;i,7w' F^©W 

^fTOtLTtt -*StFv (scFv) , ^7*7*4 (diabody), 

^7*5^ (diabody; Db) fct «fi«l*lcJ:tJ««nfc -ft (bivalent)© 
tri#»fM*$»-r(P.Holliger et al. , Proc. Natl. Acad. Sci. USA 90: 6444-6448 
(1993), RP404 097*, 1093/11161**). ^7^H 2*©*iJ^Hi 

* (VL) RCffi« rT£«* (VH) a^fc»*T#fclr>ttfcftK ftfctf, 5^*=g 
C©t*2o©*ft*auK(a, b)fc«r*VLtVHftVLa-VHbtYLb-YHa©*i-&to 
tt*-©#U^^H«*lc:#ftr« (Huston. J. S. et al., Proc. Natl. 
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Acad. Sci. U.S.A. (1988) 85, 5879-5883) . — mz, scFv^U^y^ KttS *>\Z 

Pluckthun TThe Pharmacology of Monoclonal Antibodiesj Vol. 113 (Rosenburg 
and Moore ed (Springer Verlag, New York) pp. 269-315, 1994) £r#$0 0 

3!£i2r<5 Co, M. S. et al. , J. Immunol. (1994) 152, 2968-2976 ; 

Better, E and Horwitz, A. E, Methods Enzymol. (1989) 178, 476-496 ; 
Pluckthun. A. and Skerra, A., Methods Enzymol. (1989) 178, 497-515 ; 
Lamoyi, E. , Methods Enzymol. (1986) 121, 652-663 ; Rousseaux, J. et al. . 
Methods Enzymol. (1986) 121, 663-669 ; Bird, R. E. and Walker, B. W. , 
Trends Biotechnol. (1991) 9, 132-137#fig) . 

m.»mm^}tvx\^ #'jifi/>^ua-^ cpeo m<z>&nft=?t. 
^bfetrc^^ mmmm&wm. x>Hh^», tkM&wnteztm&vrz 
iKVf&mfz> z\ t&T-^z> a *ftw<Dismmmm\z&^x\z, ^$n^w« 
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<D\iY$ite*Wfr? ZZt&Tr&Z (BRM^WUK^ns^WO 93/12227, WO 
92/03918, WO 94/02602, WO 94/25585, WO 96/34096, WO 96/33735#J8D . 

th^ta#:^ 3#t/& (reshaped) k fcffc£n&&^iivfrT?&£ 0 

vS7*ft#®CDR£fchtt#©:7U-A7-*«« (framework 
region ; FR) &3t*St'5«fc5K:^&rLfcDNAE?!l£, 5|dWte^--/t-9 y y-T£ 

0&Htt#EP 239400, ffl^#fFtt}S^^#^W0 96/02576#M) . CDR^^UTB 

Tfei;^ (Sato, K. et al. , Cancer Res. (1993) 53, 851-856) „ 
3nTfe<kV\, MAtf, -SOU (Am, BgD i&^feS^fD^l^tSJ 
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iRT^o assembly PCR^T-:£MFv (scFv) ££-/&U y 7-^7^ y~? g 

-*m (scFv) liittffl© ^?±)VmmhZm-\i\TL&-m-m<Dm\zm 
AU scFv-CHl-Fc^^i/^-^^M-r^o irtAmta^^n-F-r^^^^-i 

15 tzi-x bm&zm-tzm&vmmt, wx.\& &,r<D^^miz^v)nz> 
(i) mi L ^mzmmT^mm<Dmmmizm.^miiu-r^z:t\z < k-oT, 
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10 §0 JtrttWfcfct, G-CSF^W^, mph neiu GM-CSF^S^ EPOS^ft, c-KiL 

flt-3^ tf* E £ tr a . *mMizm?z±m®T{kft&Mmmm<Dit?m?3: 

±IE^fefc*ViT^T^««fflJtetbT, NFS60, FDCP-K 

15 FDCP-2, CTLL-2, DA-1, KT-33|£#HfS £ 

XttRWft«fti*««tLfc^Fi*««*Wf6na. ttHttXCcell free 

assay) ©|f«, »m (cell-based assay) ©Jf*, «Ui«©»*, £#*%©!&« 

20 &ttIflS#©if«£LTKk DNA, RNA©»ftW/Xte 
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xfemwmfc. mmm&a&its mmkomt, mm-omit, &&<D&ikm&m 

m±mtvx\t, ftm?>wm. mmm. watkM> 

sat, ttNistt, fixra. mm^x^>^m^^)v, mm^mm^t 
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ararr * c t ic «fc d a s fcMoftttjnemt-s c t «> i<rtg«r**. « * « , 

^nzi«#T$)^ 0 ftMrr*»tt£LT, — , £fc 

ff^n^o *#Wfctt, tffHRK&PBS (Phosphate-Buffered Saline) 
7a-f>h3^7s; a ;t>hftiH^u Afttt. mtttt£4-21B«fcft|El 

wwBJaic^^TBatfffc^-rstt^^jfia-r*. tot, 
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t, n-?mz£Qim&&mm<D^&mmomqsL&ff5zttf-e&z. z\zx\ 

Zoom® (CDRK CDR2, CDR3) CDWc»j«rr*^'f ^-i tttt, 00 

wm&rcwj>/m*\z^n%mftzn-}!-? £dna£, h^cd^^ 09*^ 
;^»©^^FT$otfei^ e mm*&m-z><D\zm^z>%mm 

mm z.mm\z & v mnmft^*$m.~tz> & o izmm £ nrcmmx & o t *> ck 
ati®, i£#f, Mr, sds^ut^u;!^ F^tim 

HilftU M^feii-n«, m§&?ZZ\£tfT*i!Z> (Antibodies : A 

Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor 
Laboratory, 1988) ifi, z\ftt> \zmfe1*nz> h<DXfotsi\,\ T^-^-^a 

A/^tf£>n&. i^.«7°Df-1' >AA 7 l^c* 7 A i LT, Hyper D, 
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POROS, Sepharose F. F. (Pharmacia) mwm-f&tlZo 

• mmmmfcviismm®, : ari-4l ari-24 

• mmmirifc<D m^mm : AR2-37, AR2-1L AR2-13, AR2-45, AR2-22, AR2-43, 

AR2-4(h AR2-14, AR2-44, AR2-33, AR2-31 
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15 — 

ftARl«Si#a*ARl-24©*£, /^h^-£fc*MAR2£5t#tt, AR2-13, AR2- 
3L **lr>fc^2-44T?fcSH£##3:L<, *Ml^*#ARl-41©»£\ A°- h 
±- £fc*£tAR2S$M*tt* AR2-1L AR2-13, AR2-14, AR2-22, AR2-33, AR2-37, 
AR2-4(h AR2-43, AR2-44, &3V>fc£AR2-45T&3 £ AR2-13*<fctX 
20 AR2-44&, ARl-41^ck^ARl-24©M^©in:#:^^bTA 0 - ht-tftSJlt^ 

Mb#^si& lessen bx<fcv>. 
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ffilx.l/£. Sequences of proteins of immunological interest, (1991), U.S. 
Department of Health and Human Services. Public Health Service National 
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Inst i tutes of Health^ An efficient route to human bispecific IgG, 
(1998). Nature Biotechnology vol. 16, 677-68K ^fcB3ffc$nTV>S5£?ir®« 

*2&W<D&imZ7zI=.X hfcm&ti'tZZ.t'frb. &Ja#a*«UHT£§&#© 

5 MS mm) &T\zmm-rz>mm\zttVT, mmummtu^ct^m^n^o 

10 m& mmmj&m t^sct^^ns. 

ism * h^b& e WTti $ n§ *^bj § was tut^^EiM 

is mmm. mmm. #®«^j(peg, Tween*», ^-h#j(EDTA^), m&mm* 

D-y;i/tfl — ;k D-^>y-x, D-v>~i — jw mtl- h V V Afimvf 

□ tfl/>^U3-;K PEG#K #^:*>£#®iStt#J(#Uy;i^-h80, HCO- 
5O)^<h0f/BbT*>ck^ o 
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("Remington's Pharmaceutical Science I6th edition", Oslo Ed. (1980)^# 

5 L#<2> danger et al., J. Biomed. Mater. Res. 15: 167-277 (1981) ; Langer, 
chem.Tech. 12: 98-105 (1982) ;^H#fF^3, 773, 919-^; mM&ftmm'jkm (EP) fg 
58,481-Jf; Sidman et al., Biopolymers 22: 547-556 (1983) ;EPfgl33, 988-*t) . 

mnommmzmmisT, mmmzfomm<Dmm\z£r>M&®:fe2 

10 nz>b<DT&%^ -mz±AT*U, lB^fcD, 0. W2000mg$l~iclfiI^ttT 
iDSW^t^Tf^. £iWi;L<tel~1000nig/B, MKlcfcD$?£b<te 
50~500mg/B, «fc#*L<«100~300mg/BT&£o £n£C!)i£#*kj:B#© 

^mm^m^n-^^mm^mm^mmm^^-izWi^, m. 

m^^m^frt>Z\^m^n^ ^ffittTa, naked^T^ Redout 

T«T^^(Adolph ITr><;PxyyA^Ji , CRC Press, Florid (1996)#flgK 
n D^T H^^F*© tf-Xfi#fc*« (W093/17706^) LTg-Trs E t 
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Ah^>X:7x^>3>, ftftftti* (fcBHWfaw. 945. 050#) , £&«S>f 

5 

Elite, tftfr©DaudilHIBK:»T«ii«»«»tt**bfc*>©T**. J»tt£F 

H2tt, pISlffl-Luc#AK562MlfilC»r*tt#®ISl^tt^||*^bfcfe©T* 
10 3 0 ARl-41/AR2-13©;P^7x7— tf«tta3t©«**3R-r. □«IFN-a2a, •» 
ARl-41/AR2-13-®#SttM#:^^-r o 

H3 tt, PlSRE-Luc«AK562M}C^T^Ja#:(DISRE^'l4{btg^^bfefe©T$. 
ARl-41/AR2-13©;P^7x7—tf«ttW«©fe**^-r. □l*IFN-tf2a, •« 
ARl-41/AR2-14^S#MtttrC#:$^-ro 

15 H4tt, PlSEE-Luc#AK562»IJKte»TStt#©ISl^tt<bl6S^Ufc«,©T^ 
ARl-41/AR2-13©^^7x5-1fStta!3t©j|g**^-r, □ttIPN-a2a, •» 
AR1-24/AR2- 1 3=® #^4$Jtl#: § ^To 

HI 5 tt, PlSRE-Luc#AK562^J^}CMt-^^©ISRE^ft;tg^^bfc I b©T^ 
ARl-41/AR2-13©;i/^7x7-if«tta93fe©«Sm*^*r- □ttIFN-«2a, 
20 ARl-24/AR2-31-@#Mttin;#:^^-r o 

% W ^r^M-T S fr. ft ©* ft ©rate 

Pi^n^fe©-^^^ 

25 C^»J 1 ) StJS^«k^j$ 

k HARlX(^AR2^n-etl©aBlfi^fiS«©C*fi||te:FUGfe L < «His6©^ ^£#iD 
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fee *n*no*ft*BALB/cOJBUttfcftttUfc. »«**ffir*3B«HcARlHis*> 
L<«AR2His£||£&L&o 

C^»J 2 ] scFv^ 9 -T 7? U 6 ODjrC#:^it 
(a) 77- ^7-f^5U- (Drt>->t? 

««^^^©IMiAOpolyA(+)m*atHU, RT-PCRfcTscFv*-&jfcU scFy* 

fe(J. Immun. Methods, 201, (1997), 35-55) „ 7<^7>J-0^iI (2 i 
10 9 cfu) $50 mL 2xYTAG (100/ig/mLT>fc>>U 2*^;i/3-x^#tf2xTY) fc 
**U OD 600 0.4-0. 5£T37 < C£Tig|tL£:o 4 x 10 n CD^\;W1-7 
VCSM13*JDA37r, 15»M»*bT*»!**fc 0 Z. Z. &C450 mL 2xYTAGx 25mL 
ImolA IPTGfcWnU 26"C 10B#p H 1ig§iLfe o »'iitfH«fcT**±»fc0JRU 
lOOmL PEG-NaCl (10X#Ux^U>^U a-;V800a 2. 5 mol/L NaCI) 
4*0, 60#ra#Bbfc. 10, 800 x g, 30#|RBIM>K:t:7 r-5?*ttjR*^ 
$40 iL®*lcMU 8 mL PEG-NaCl*ffl*«, 4<C, 20#IBHWLfc. 10,800 x 
g> 30^nai&fcT7T-S?*a»**5 mL PBSfc*Wb&. ARlFLAG<hAR2FLAGte 
No-Weigh Premeasured NHS-PE04-Biotin Microtubes (Pierce) ^^Tb't5 : > 
^abfco 77- S^f^U-fclOO PW)l©tr^>«B»ARlFLAG'bb<tt 
AR2FLAG$Jnx.^ 60^Wtt«4:«ft|ia*fc - 5* M-PBS (5%**AS;l^£r£tf 
PBS) T^b^Streptavidiii MagneSphere (Promega) 600juL£2)tI;5U 15#f H 1if£ 
^^-Brfeo tf-X*l nL©PBST (0.1* Tween-20£#frPBS) iPBSiCT 3 EJ-f^Sfc 
frbfc. 0.8 mLcDO. 1 molA ^U^»/HC1 (pH2. 2) «f»fclf-X*5*H«M»|U 
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7r-S?*»fflbfc. ®JRbfc7 7-^»«fc45tfL 2 mol/L Tris**fllbT* 
»U ttftiimi (OD 600 0.4-0.5) XLl-Blue 10 mU^o, 37"C, 30#ITOg 

-*I3JRU 2xYTAGfcffiB, OD 600 0. 4~0. 5£T37t fcTJg*L£o &«ftlO 
■LIC5ML ImolA IPTG, 10" m^)Vn-y (VCSM13) efcftJWrC 30# 

m&mvfz. mtomw& 25/£g/u.*^-r ^>*^tt2x™ io(w.fc?f»wu 

30^, 10IMJft*Lfe. »^KlCT«*±fflp*@jRb, 20 mL PE(HlaCl*«^ 
4t:, 20^K^«bfe o 10, 800 x g, 20ftm&>ij>lZT7 7>-zS&iZmiS1±. 2 

(b) 77-; xELISA 

±BO^>^ann-ti50tfL 2xYTAGfc*«U 30t:T-^«Lfe o 
5/zL£500/zL 2xYTAGfcttSu 37^, 2I$|H]&£& > ^-77-^2.5 x 
10 s pfui0. ZuL lmol/L IPTG^tr2xYTAG^100ML^Pb37 < C^T30irK#«L 
fc. m>T30rfcT-***U »i&±*ftELISAfc«L&. StreptaWell 96v< 

(R()che) ^i.o M g/mLlf^>^ARlFLAG i bU<« 
AR2FLAG£HrtfPBS lOOMUCT-fifen-hbTCo PBSTteTfc*bjft**|*^fc*, 
2 X M-PBS 200MLT-|»rPy + >^bfc. 2 X M-PBS***, CCfc#*±»ft 
»A40aiWM^tt#***;Stffc. ft**, ^ 7r -5?|J2 X M-PBSfcT»? 
bfeHRP^^-tfEM13irL# (Amersham Pharmacia Biotech) £BM blue PODgJC 
(Roche) TfctfJU WflKOftjpteiDK^ftfltjtUfca, A450©**a£Lfc. 

ELISAte:TliittT*ofci/D->077-^«^6^-r^-PBG3-Fl (5'- CAG 
CTATGAAATACCTATTGCC -3'/E*l#*: 2 7) <hPBG3-Rl (5'- CTTTTCATAATCAAAAT 
CACCGG-3'/IB*J#^: 2 8) «^TPttfcT 8 tfv«***«U ^©i£giI2?ij 
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RfelsTco 7T—5?muL 10 x KOD DashMffi%t2 p.U 10/zmol/Ly^-l'v— £0. 
5^1/3^ KOD Dash^U*^ — tf (TOYOBO, 2.5 U/mL) 0. 3/iL£^frPCRRj«2 
0/*L£, Perkin £11^9700^9613, 10#, 55^, 10£K 72"C, 30#\ ZW-i 2 )V 
<£>ii<ll£fT&ofc, PCR^, 5/zL©S^tExoSAP-IT (7^>^A) ^3^L^SD 
5 U 37*0, 20^, ?l^^#80t:, l5ftm&&Vtc a £GD+r>:/;W;:^TPBG3- 
F2 (5'- ATTGCCTACGGCAGCCGCT -3' /IB?iJ#-5§ : 2 9) &£W3;PBG3-R2 (5'- AAA 
TCACCGGAACCAGAGCC -3' /I2?iJ#-5t : 3 0) -?-<h LTBigDye Terminato 

r Cycle Seauencing kit (Applied Biosystems) izXK^nU^, Applied Bio 
systems PRISM 3700 DNA SequencerT^IfrLfco MmmP\fr*>mfet£nz>7 S. / 

scFv-CHl-FctbT^m^ii-^fe^^CAGG^D^-^-T^lj^n^ti h->^ 
15 ;i/gB?il<h<>hn>-CHl-Fc (k MgG4 cDNA) ODBflKlSf il+K h^LTscFv^ 

#AT^^^^^^-pCAGGss-g4CH^^nlgG4<£«^bfeo AfD^fttT 
fg^£i*£fc&{;iIgGl<Dknobs-into-holes (Protein Engineering vol. 9, 617- 
621, 1996. Nature Biotechnology vol. 16, 677-681, 1998) £##K:lgG4CDCH3 
^^(Dy^/WlWmfoZfttflLrCo A^<y«Y349C, T366W<Z>»m#T&3 0 B 
20 ^-fy«E356C, T366S, L368A, Y407V<Z>Si&#;T&£o mm<Dt>z?fflft\Z*bW 
m (-ppcpScp- -^-ppcpPcp-) zmAVtc tfcA^-f^}j:kML-3C!)i/^ 

mw*, b^-t ^zfcthiL-Gvistfj-jvmm&m^TmmLtc (pcagg-il3ss- 

g4CHPa, pCAGG-IL6ss-g4CHPb) „ IMg2?>J£ DMbfc^ n-XDscFv^CDPCR 
jMf£SfiI#tilU MARl^n->fctpCAGG-IL3ss-g4CHPa^ J»iAR2^ n->ta 
25 P CAGG-IL3ss-g4CHPbtC1t^D^->^bfeo ^AR1S^AR2^ d->45 x 45<D 
^tf2025a^(D^m^bit^^^T^31^^^-^HEK293MIS^U^^x^ h 
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(a) Banmmry^ 

BaF3-ARG«v ? X IL-3^#14iim^^BaF3 (CAR 1 RZft&2 (DBm^mm £ G-CSFg 

«#©iBiftrt*«i:©^^ 7ft z ?(D?em'*#9-&m\\sTm&vito BaF3-MG 

«IFNa fcfe#bTifMbfe„ 3m#fc*£Lfc^x;Vij 0 \x\Q i m<Dm&&&W>'7 

03H£t£XSF (nacalai tesque) SrfetoU 2^37 < C^iaLfemA450$S9^Ufe o 

(b) DaudiaBflSiiaiffllffelT'y-fe-f 

mmmmOtiKD^mmWcmi^mmS? (nacalai tesque) 2B#r B 137 < C-££ 
flDm A450&iBH£Lfc. 

(c) b-m&m&mfcvmm 

•*§-: 1-2 6 #*rE#©^^43j;OT^J#^i©l5^«, JhE* 1 

(d) ISRESffiVifc^— ^— >>— >7yfe-f 

3 mLoDOPTI-MEftl IfclOO/zLODMRIE-C (Invitrogen) 
pISRE-Luc^40Mg»b, «#©«SMfcT20#MIMtlxfc. cn£8 x 10V2 
■L 0PTI-4IEII IteWSEUfct: HBUftK562fc»A., 37t:fcT4IWJ»*Lfc«, 10 
■L©15WCS-EPMI1840*»bXfc-ft»«b3fc. SB, 3t<j4tffteT0JRbfc 
K562£10.5 mL©10XFCS-RPMI1640T^il^b96well^yi/- Mc70tfL/well 

^a^SAHEK293iS«±?f4'©bispecific scFv-CH£IgGmHTi2. 5 ng/mL 
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A Vfc.mmizZOuL/we\ \T*ffiiuVt£ 0 M&ttm ©we 1 1 {C&IFN-a 2a<25fgl«?iJ£ 
30ML/well#&bfc e ZlX:\zx2mmmmWi, Bright-Glo Luciferase Assay 
System (Promega) £50/U/mLm&nb^lO##MUfc^ Analyst HT (LJL) let 
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8 . - nw&fetfifc'v&zmikm i ~ 7 ©v^n^tae*©^. 

10. ttARl«tt#lc*W-*TIB (a) 075 yi@a^5^§ 

AR2«£i#te43W-£TBB (bl) ~ (blO) ©Vvrnj&>tefflffc©75y» 

(a) Hm*s&mmw&m* : i\zmm<DT$;mmmT?&v, liw^i 
(bi) ns&mm&m&m^ 7\zmm<DT=iywimm-?:foV), hm^m 

m^mmmn 1 o izmmv 7$y usam 

(b3) Hgn7£fttt#SBB?!l#4? : 1 9(CiE®0DT^y^@3^JTSD> L$IpJ^ 
(b4) Rl^0^iB^J#-^ : 1 3fcfB«©75yi6Em?(&!K LggpJ^ 
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ffi$ttfimm$& : 1 4izmm<DT5.sMffim 

(b5) HMlQjmi&ifiEffltt : 2 3\Z$Zm<D75iy&&7?\lx°&V). LgH» 

ffi«*«BB^I#-it : 2 4 fcfBfc©75 7^@2?iJ 
( b 6 ) H«WSE^«d«i3^l## : 5 fcfBfcCD 757 Hffi^JTfc 0 > L HRj^fl 
5 mW&&m-f% : 6 fcfBft© 7 5 7 

(b7) H«RrX««?&«i35U#^ : 1 7 KfB*&<7>75 7 0, LIIrJ^ 

m^^BH^j#^- : 1 8 \am.<oy^jmw3\ 
ffl&tmwtt : 1 6 fcis«c©T5 jm&n 

10 (b9) H«^««5&<i2^J##: 2 lfc|3«©7$yBli33?lJT?»t), L$IT« 
W&imjm^ : 2 2 KfBfc©75 71?IE?!l 

(bio) Hms&mmifim&m^ : ii\zmm<D7s.;mmm-c&Q, lupt 

^M^@B^iJ#^ : 1 2 fcBB«©75 7KBB#I 

ii. w&m&mz&tfzTm (a) ©T$yaiBa^e»^:*Ria««t, ta 
15 mmtumzjottzTm (bi) ~ (b3> ©vi-rn^^saftoT^/gts 

( a ) H jg-pIXfig«a*iB?!l#-Jf- : 3 (CfBSttf) 757 »BB?!IT& 0 , L pJ^SR 

«J&*IB#I#-^ : 4 fcffifife© 757 
( b 1 ) H«[W£flB«j&*E?!l#-(t : 9 KSB«<Z> 75 7 ME^T? 35 D , L it pJ^M 

20 m^mmm^r : 1 o ism© 7 5 7 i&e?!i 

(b2) Hftlir£mdqe7t|#4? : 2 5fciB«©7S71feE#lT&tK Lg|pT^ 
«S«#E?!I## : 2 6 fcfBfc<£>75 

(b3) H«W^fiS«*tfi3?!l#^: 2 lfc|B«©T$7ifeiB^JT?*?), L$IpJ^ 
fi«tf*E?!l#-% : 2 2 fcfBf£(975 /iffi^j 
25 12. fflf$:£ 1-11 <2^rn^{CfSic<D^#:£W^/&ft<h bT^wr^E^m 
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SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 
<120> Agonist antibodies that bind to hetero receptors 
<130> C1-A0228P 

<150> JP 2002-377078 
<151> 2002-12-26 

<160> 30 

<170> Patent In version 3. 1 

<210> 1 

<211> 120 

<212> PRT 

<213> Mus musculus 

<400> 1 

Gin Val Gin Leu Lys Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 

1 5 10 15 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Phe Tyr 

20 25 30 

Trp He Asn Trp He Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 
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35 40 45 

Gly Arg He Asp Pro Tyr Asp Ser Glu Thr Arg Tyr Asn Gin Lys Phe 

50 55 60 

Lys Asp Lys Ala He Leu Thr Val Asp Lys Tyr Ser Ser Thr Ala Tyr 

65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Lys Gly Val Tyr Asp Gly His Trp Phe Phe Asp Val Trp Gly Ala 

100 105 110 

Gly Thr Ser Val Thr Val Ser Ser 
115 120 



<210> 2 

<211> 108 

<212> PRT - 

<213> Mus musculus 

<400> 2 

Asp He Val Met Thr Gin Ser His Lys Phe Met Ser Thr Ser Val Gly 
15 10 15 

Asp Arg Val Ser He Thr Cys Lys Ala Ser Gin Asp Val Ser Thr Ala 

20 25 30 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He 

35 40 45 

Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Ala Arg Phe Ser Gly 
50 55 60 
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Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser Val Gin Thr 

65 70 75 80 

Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin His Tyr Arg Thr Pro Pro 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys Arg 
100 105 



<210> 3 

<211> 119 

<212> PRT 

<213> Mus musculus 



<400> 3 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Glu Lys Pro Gly Ala 
15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe Ser Asp Tyr 

20 25 30 

Asn Met Asn Trp Val Lys Gin Ser Asn Gly Lys Ser Leu Glu Trp He 

35 40 45 

Gly Asn He Asp Pro Tyr Asn Gly Asp Thr Asn Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Leu Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Lys Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Arg Gly Trp Leu Leu Pro Phe Ala Tyr Trp Gly Gin Gly 
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100 105 110 

Thr Leu Val Thr Val Ser Ala 
115 



<210> 4 

<211> 108 

<212> PRT 

<213> Mus musculus 

<400> 4 

Asp He Leu Met Thr Gin Ser Gin Lys Phe Met Ser Thr Ser Val Gly 
15 10 15 

Asp Arg Val Ser Val Thr Cys Lys Ala Ser Gin Asn Val Gly He Asn 

20 25 30 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Ala Leu He 

35 40 45 

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly Val Pro Asp Arg Phe Thr Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Asn Val Gin Ser 
65 70 75 80 

Glu Asp Leu Ala Glu Tyr Phe Cys Gin Gin Tyr Asn Ser Tyr Pro Leu 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 



<210> 5 
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<211> 117 
<212> PRT 
<213> Mus musculus 



<400> 5 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 

15 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 

20 25 30 

Ala He His Trp Val Arg Gin Ser His Ala Gin Ser Leu Glu Trp He 

35 40 45 

Gly Val He Gly Thr Tyr Ser Gly Asn Arg Asn Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Ser Ala Gly Tyr Ser Leu Asp Phe Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 



<210> 6 

<211> 112 

<212> PRT 

<213> Mus musculus 
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<400> 6 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu lie Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Lys His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 HO 

<210> 7 
<211> 119 
<212> PRT 
<213> Mus musculus 

<400> 7 

Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 
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20 



25 



30 



Leu He Glu Trp He Arg Gin Arg Pro Gly G1d Gly Leu Glu Trp He 

35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn Ser Lys Ser Ser Lys Asn Leu 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Gly Val Tyr Gly Ser Ser Pro Asp Tyr Trp Gly Gin Gly 

100 105 110 

Thr Thr Leu Thr Val Ser Ser 



<210> 8 

<211> 113 

<212> PRT 

<213> Mus musculus 

<400> 8 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 
15 10 15 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 



115 
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Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



<210> 9 

<211> 118 

<212> PRT 

<213> Mus musculus 

<400> 9 

Gin Val Gin Leu Gin Gin Ser Gly Gly Glu Leu Val Arg Pro Gly Thr 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 

35 40 45 

Gly Met He Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 

50 55 60 

Lys Gly Lys Val Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
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65 

Met His Leu Ser Ser 
85 

Ala Arg Ser Gly Trp 
100 

Ser Val Thr Val Ser 
115 

<210> 10 

<211> 113 

<212> PRT 

<213> Mus musculus 

<400> 10 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser Me Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 
85 90 95 
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70 75 80 

Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

90 95 
Val Ser Ala Met Asp Tyr Trp Gly Gin Gly Thr 
105 110 

Ser 
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Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 

Arg 



<210> 11 

<211> 118 

<212> PRT 

<213> Mus musculus 

<400> 11 

Gin Val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Pro Gly Thr 

15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 

Leu lie Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Asp Trp He 

35 40 45 

Gly Met He Asn Pro Gly Ser Gly Gly Thr Lys Cys Asn Lys Lys Phe 

50 55 60 

Lys Gly Lys Val Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met His Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Gly Trp Val Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Ser Val Thr Val Ser Ser 
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115 

<210> 12 

<211> 113 

<212> PRT 

<213> Mus musculus 

<400> 12 

Asp Val Leu Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu lie Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 

Arg 
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<211> 117 
<212> PRT 
<213> Mus musculus 
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<400> 13 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 

15 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Arg Phe Thr Asp Tyr 

20 25 30 

Ala He His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 

35 40 45 

Gly Val lie Ser Thr Tyr Tyr Gly Asn Thr Arg Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Ser Leu Thr Ser Glu Asp Ser Val He Tyr Tyr Cys 

85 90 95 

Ala Arg Ser Gly Gly Ser Leu Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 



<210> 14 

<211> 113 

<212> PRT 

<213> Mus musculus 
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<400> 14 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu lie Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



<210> 15 

<211> 117 

<212> PRT 

<213> Mus musculus 



<400> 15 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 
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15 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp Tyr 

20 25 30 

Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 

35 40 45 

Gly Val He Ser Thr Tyr Tyr Ser Asn Thr Arg Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala He Tyr Tyr Cys 

85 90 95 

Val Arg Ser Gly Gly Ser Asn Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 



<210> 16 

<211> 113 

<212> PRT 

<213> Mus musculus 



<400> 16 

Asp lie Gin Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 
20 25 30 



WO 2004/060919 



'CT/JP2003/015230 



1 5/2 5 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



<210> 17 

<211> 117 

<212> PRT 

<213> Mus musculus 

<400> 17 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 

15 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 

20 25 30 

Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 

35 40 45 • 

Gly Val He Ser Thr Tyr Tyr Gly Asn Val Lys Tyr Asn Gin Lys Phe 
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50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Ser Ser Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 



<210> 18 

<211> 113 

<212> PRT 

<213> Mus musculus 



<400> 18 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 
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Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



<210> 19 

<211> 119 

<212> PRT 

<213> Mus musculus 

<400> 19 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 

15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe Thr Asn Tyr 

20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Pro Glu Trp He 

35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn He Arg Tyr Asn Gly Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ala Tyr Tyr Val Gly Ala Met Asp Tyr Trp Gly Gin Gly 
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100 105 110 

Thr Ser Val Thr Val Ser Ser 
115 



<210> 20 

<211> 113 

<212> PRT 

<213> Mus musculus 



<400> 20 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Gin Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 

Arg 



^^CT/JP2003/015230 

j 

1 9/2 5 



WO 2004/060919 



<210> 21 

<211> 119 
<212> PRT 
<213> Mus musculus 

<400> 21 

Gin Val Gin Leu Gin Gin Ser Glu Ala Glu Leu Val Arg Pro Glu Thr 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Arg Asn Tyr 

20 25 30 

Leu He Glu Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp Tyr Trp Gly Gin Gly 

100 105 110 

Thr Ser Val Thr Val Ser Ser 
115 
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<212> PRT 

<213> Mus musculus 

<400> 22 

Asp He Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 
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<211> 119 

<212> PRT 

<213> Mus musculus 
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<400> 23 

Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 
15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ala Phe He Asn Asn 

20 25 30 

Leu He Glu Trp Val Gin Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Val He Asn Pro Gly Ser Gly Asn Val Lys Tyr Asn Glu Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Gly Tyr Tyr Leu Gly Thr Met Asp His Trp Gly Gin Gly 

100 105 110 

Thr Ser Val Thr Val Ser Ser 
115 

<210> 24 

<211> 113 

<212> PRT 

<213> Mus musculus 

<400> 24 

Asp Val Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
15 10 15 
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Gin Pro Ala Ser lie Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly He Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
100 105 110 

Arg 

<210> 25 
<211> 117 
<212> PRT 
<213> Mus musculus 

<400> 25 

Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Arg Pro Gly Val 

15 10 15 

Ser Val Lys He Ser Cys Lys Gly Ser Ser Tyr Lys Phe Thr Asp Tyr 



Ala Met His Trp Val Lys Gin Ser His Ala Lys Ser Leu Glu Trp He 



20 



25 



30 
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35 



40 



45 



Gly Val lie Ser Thr Tyr Tyr Gly Asn Val Lys Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Ser Tyr Gly Ser Tyr Leu Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 



<210> 26 

<211> 112 

<212> PRT 

<213> Mus musculus 

<400> 26 

Asp He Val Met Thr Gin Thr Pro Leu Thr Leu Ser Val Thr lie Gly 
15 10 15 

Gin Pro Ala Ser He Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 
50 55 60 



115 
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Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 ™ 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly 

85 90 95 

Thr His Phe Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 no 

<210> 27 
<211> 22 
<212> DNA 
<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<400> 27 

cagctatgaa atacctattg cc 

<210> 28 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
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<400> 28 

cttttcataa tcaaaatcac egg 

<210> 29 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 29 

attgectacg gcagccgct 

<210> 30 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 30 

aaatcacegg aaccagagcc 
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